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Proposed Amendment to the Claims GRQOP f7 


All pending claims, whether or not amended, are presented below for the Examiner's 
convenience: 


20. (Amended) An electroplating device for wafer metallization [as set forth in 
claim 39, which further comprises] of wafers for interconnection comprising: 
a reservoir for electrolyte^ 

a holder adapted to hold a wafer above said reservoir. 
ft fiQMijteij^fifityfljis jft reservoir, 

mean^oirpassi^ and a wafer in said holder, 

a pump for p umping di&tr olvte from s aid resen55r^in&^ ^ 
a non-conducting porous separator between sai^vaf^wd said counter-electrode, * 



23. (Amended) An electroplating device for wafer metallization [as set forth in 
claim 39 J of wafe?Ufcd^ . 
a reservoir f or electrolyte, % 


a holder adapted to hold a wafer above said reservoir, ^ 
a counter-electrode in said reservoir, ^ 
means for passing current between said counter-electrode and a wafer in said holder. 

and 

AjMiteJ fe^ from Bfljfl B«gYttft agM^ aiiLsa^. . ^ 

wherein the diameter of said counter- electrode is smaller than the diameter of said wafer 

f 

holder. 


V 


25 . (Unchanged) A device according to claim 4 1 in which said distributor is formed 
with holes at an angle to the flow direction whereby electrolyte emerges from said distributor 
in the form of multiple submerged jets adapted to contact a face of said wafer held in such 
holder. 
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Proposed Amendment to the Claims 

26. (Amended) An electroplating device for wafer metallization as set forth in claim 
[39] 41 which [further comprises a distributor in said reservoir] said distributor is positioned 
in front of said^derj said distributor being formed with holes at an angle to the flow direction, 
said distributor being bel ow the level of the electrolyt e and above said disljjib^^ ^ 
for forcing electrolyte through said distributor in the form of multiple j ets contacting the surface 
of said wafer in said holder and causing rotation of said distributor, said jets serving as an ionic 
path for the passage of current between said wafer and said counterielectrode. 


27. (Amended) An electroplating device for wafer metallization [as set forth in 
claim 39 which further comprises] of wafers for interconnection comprising: 
a reservoir fox electrolyte* 

aJb^lder^daDted to hold a wafer above said reservoir. 
a counter-elec trode in said reservoir. 

means forr^assingLCUrrent between said counter-electrode and a y/&r in said hold e r , 
a pump for pumping electrolyte from said reservoir against said wafer, and 
means for periodically reversing current to remove excess electroplating metal from 
areas on the wafer where the electroplating is thicker than the average and wherein the total 
electrical charge passed during the reversed current period is smaller than the total charge passed 
during the forward current period. 


28. (Amended) An electroplating device for wafer metallization [as set forth in 
claim 3 9 which further comprises] ofAgafetefot interconnection conmjri&rig: 

^ a holder adapted to hold a wafer above said reservoir, 

a counter-electrode in said JsaSEvoir* 

means for passing current between said counter-electrode and a wafer in said holder, 
a pump for pumping electrolyte Aom^idjresere 

means for applying pulsed current to said pump during the electroplating process, 
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Proposed Amendment to the Claims 

29. (Amended) An electroplating device for wafer metallization as set forth in claim 
[39] 4Q wherein said holder is stationary and which Anther comprises means for rotating said 
reservoir. 

30. (Aftiended) An electroplating device for wafer metallization as set forth in claim 
[39] 40 which further comprises means for rotating said wafer holder. 

31. (Amended) An electroplating device for the metallization of wafers for 
interconnection comprising an electroplating apparatus having a reservoir adapted to contain 
electrolyte, a holder for a wafer coated with a thin barrier layer and a thin seed layer of the metal 
to be electroplatedj an assembly of contact pegs on an insulating ring masking the 
circumferential edge of said wafer and pressing against said wafer, insulating sleeves insulating 

said pegs from elec J*J^^ ^ wafer > said 

contact pegs being^sjjatially distributed over the surface of said wafer to ensure uniform 
electroplating of the metal over the entire wafer, and means for feeding electrical current from 
a contact to the center of the wafer and from a plurality of contact points at said counter^ 
electrode. 

32. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 which further comprises means for rotating said contact pegs assembly and said wafer 
together. 

33. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 which further comprises a pump to pulse electrolyte upward against a wafer held in 
said holder while said wafer is resting on said contact pegs and said insulating ring. 

34. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 which further comprises means for rotating said contact peg assembly and said wafer 
while said electrolyte is pumped upward against said rotating wafer, said holder supporting 
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said wafer so that an active surface of a wafer is exposed to electrolyte and the opposite side 
of said wafer is protected from said electrolyte. 


3 5 , (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 which further comprises means for periodically reversing the current to remove excess 
electroplating metal from areas on the wafer where the electroplating is thicker than the average 
and wherein the total electrical charge passed during the reversed current period is smaller than 
the total charge passed during the forward current period. 

36. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 which further comprises means to pulse said pump during the electroplating process. 

37. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 3 1 wherein said wafer is stationary and which further comprises means for rotating said 
reservoir. 

38. (Unchanged) An electroplating device for wafer metallization as set forth in 
claim 31 which further comprises means for rotating said wafer, 

Cancel claim 39. 

40, ^(Ame^ded) An electroplating device [according to claim 39 which further 
comprises) of wafers far interconnection comprising: 
a reservoir for electrolyte, 

a holder adapted to hold a wafer above said reservoir, 
a counter-electrode in said reservoir, 
means for passing: current between said counter-electrode and a wafeniiiaidJ^ 
a nurnp for pumping electrolyte from.said reservoir against said wafer, and 
means for causing relative rotation between said holder and said reservoir, 
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41. (Amended) An electroplating device [according to claim 39 which further 
comprises] .ofw^ferrfor^terconnectio Ti comprising: 

a restervoifTor electrolyte. 

a holder adapted to hold a wafer above said jceaeryok. 
a counter-electrode in said reservoir, 
means for passing current between said counter-electrode and a wafer in said holder, 
a Dump for pumping electrolyte from said rese rvoir against said wafer, and 
a distributor positioned in said reservoir, 

42. (Unchanged) An electroplating device according to claim 41 which further 
comprises means for rotating said distributor relative to said holder. 

43. (Amended) A method of electroplating for the metallization of wafers for 
interconnection comprising: 

providing a reservoir containing a counter-electrode, 
providing a holder above said reservoir, 

providing a wafer coated with a thin barrier layer and a thin seed layer of the metal to 
be electroplated over said barrier layer in said holder, 

placing an electrolyte containing an electroplated metal in solution in said reservoir 
and adjusting the plating parameter B 2 of said electrolyte wherein; 

B 2 = (p/Pe,)(R 2 /Wd)^l 

where p and p c) are the resistivities of said metal to be electroplated and said electrolyte, 
respectively, R is the radius of said wafer, W is the thickness of the electroplated metal and 
d is the distance between said wafer and said counter-electrode, 

a pump to pump said electrolyte upward against said wafer, and 
passing a current between said counter-electrode and said wafer. 

44. (Unchanged) A method according to claim 43 which further comprises 
positioning a non-conducting porous separator in said electrolyte above said counter-electrode. 
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45. (Unchanged) A method according to claim 43 wherein the concentration of 
said electrolyte is such that B z <, 1. 

46. (Unchanged) A method according to claim 43 which further comprises placing 
leveling agents in solution with said electrolyte to increase charge transfer resistance at a 
metal/electrolyte interface. 

47 . (Unchanged) A method according to claim 43 wherein the size of said counter- 
electrode is smaller than the size of said wafer. 

48. (Unchanged) A method according to claim 43 which further comprises rotating 
a distributor in said reservoir. 

49. (Unchanged) A method according to claim 48 in which said distributor is formed 
with holes at an angle to flow direction whereby electrolyte merges from said distributor in 
the form of multiple jets submerged in electrolyte directed at a face of said wafer. 

50. (Unchanged) A method according to claim 49 in which said jets cause rotation 
of said distributor. 

5 1 . (Unchanged) A method according to claim 49 wherein said jets perform said 
step of passing a current between said counter-electrode and said wafer. 

52. (Unchanged) A method according to claim 43 in which said step of passing 
current comprises periodically reversing said current, the period of reversed current being 
smaller than the period of forward current, 

5 3 . (Unchanged) A method according to claim 43 in which said step of pumping 
said electrolyte comprises pulsing said pump. 
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54. (Unchanged) A method according to claim 43 which further comprises causing 
relative rotation between said wafer and said reservoir, 

5 5 . (Unchanged) A method according to claim 54 in which said reservoir is rotated. 

56. (Unchanged) A method according to claim 54 in which said wafer is rotated. - 

57. (Unchanged) A method according to Claim 43 wherein said step of adjusting 
the plating parameter comprises adjusting W. 

58. (Unchanged) A method according to Claim 43 wherein the step of adjusting 
the plating parameter comprises adjusting d. 

59. (Unchanged) A method according to Claims 43 wherein said step of passing 
a current comprises pulsing said current. 
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